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<Example of ordinary pulse and chirp pulse> 
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<Chirp signal> 
4GNCVGF9QTMU
 %NCUUKHKECVKQPEJKTRUKIPCN



<Chirp generator classification> 
System 
Performance Analog CG Digital CG 
FM noise Good Good 
Frequency 
response Good Excellent 
Linearity Good Excellent 
N+1 
compatibility 
Degrade 
performance Excellent 
Complexity Low Moderate to high 
<Comparison of analog CG and digital CG [1]> 
Memory-map DDS 
Memory 
device 
ROM or 
PROM Block RAM 
Complexity Easy Hard 
Flexibility Low High 
Truncation Low High 
<Comparison of Memory-map and DDS> 
PLL : phase locked loop 
CG  : chirp generator 
DDS : direct digital synthesizer  
PDDS : parallelized DDS 
[1] Chua, Ming Yam, and Voon Chet Koo. "FPGA-based chirp generator for high resolution UAV SAR." Progress In Electromagnetics 
Research 99 (2009): 71-88.  
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<Phase accumulator error sequence> 
4GNCVGF9QTMU
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,GHDOVLJQDODQG3''6VLJQDOLQWLPHGRPDLQ!
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2TQRQUG/GVJQF
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¾ ([DPSOHRIFXUYHILWWLQJ
9 ,GHDOSKDVH ௜݂ௗ௘௔௟ ݔ = 62.91ݐଶ + 2.ͲʹͶݐ െ 188.5
9 ''6SKDVH ௉݂஽஽ௌ ݔ = 62.91ݐଶ െ 0.͵͸͵ݐ െ 189.1

¾ ([DPSOHRIFDOFXODWLRQRIGLIIHUHQFHEHWZHHQWKHWZRIRUPXODV
9 ,GHDOIUHTXHQF\݂ᇱ௜ௗ௘௔௟ ݔ = 125.ͺʹݐ + 2.024
9 ''6IUHTXHQF\݂ᇱ௉஽஽ௌ ݔ = 125.ͺʹݐ െ 0.363
9 'LIIHUHQFH

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Bw : transmitted bandwidth 
Fs : sample rate 
Tp : transmitted pulse width  Phase 
Error 
Bandwidth 
Sample 
rate 
Pulse 
width 
Data bits 
2GTHQTOCPEG'XCNWCVKQP
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¾ &RPSDUHFXUYHILWWLQJPHWKRGZLWK
SDUDPHWHUFDOFXODWHPHWKRG
 Comparison of the phase error compensation process !
Parameter 
Phase error 
Curve 
fitting 
method 
Parameter 
calculate 
method 
Difference 
Tp : 1.5 us 
Bw : 36 MHz 
Fs : 600 MHz 
2.185 2.1846 -0.0004 
Tp : 1.0 us 
Bw : 24 MHz 
Fs : 150 MHz 
34.955 34.9546 -0.0004 
 Comparison of phase error value !
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&RPSDULVRQRI&KLUSZDYHIRUP! &RPSDULVRQRI6SHFWUXP!
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&KLUSVLJQDOJHQHUDWLRQSURFHVVDQGWKHHUURURFFXUVEORFNGLDJUDP!
90¶ 
Phase 
shifter
I data
Q data
HPA(a)
(a)
(b)
(c)
Output
(a) Gain error
(b) Phase error
(c) HPA error
LPF
LPF
Chirp Pulse 
Output
DDS : Direct digital synthesis 
2TQRQUGĚ%WTXG(KVVKPI/GVJQF
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¾:KHQFRPSDULQJWKHLGHDOVLJQDODQG3''6VLJQDOZDYHIRUP
PDQ\HUURURFFXUVLQSKDVHWKDQDPSOLWXGH
¾ $IWHUH[WUDFWLQJWKHSKDVHRIHDFKVLJQDOLQWLPHGRPDLQWR
GHWHUPLQHWKHHUURUE\DVXEWUDFWLRQRSHUDWLRQ
¾ &XUYHILWWLQJWKHHUURULQWKHVHFRQGRUGHUSRO\QRPLDO
9 3UHYLRXVO\XVLQJWKHFIWRROFXUYHILWWLQJWRRO
¾ 8VLQJWKHGDWDZKLFKHUURUKDVEHHQFXUYHILWWLQJDQG
FRPSHQVDWLQJWKHSKDVHRIWKH3''6VLJQDO
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4GUWNVĚ2CTCOGVGT%CNEWNCVKQP/GVJQF
 4GUWNV
¾ 3KDVHHUURUFRPSHQVDWLRQDOJRULWKPVLPXODWLRQ
&RPSDULVRQRI&KLUSZDYHIRUP! &RPSDULVRQRI6SHFWUXP!
Transmitted pulse width : 1.5us 
Transmitted bandwidth  : 32MHz 
Sample rate                    : 600MHz 
Transmitted pulse width : 2.0us 
Transmitted bandwidth  : 64MHz 
Sample rate                    : 600Mhz 
4GUWNVĚ2CTCOGVGT%CNEWNCVKQP/GVJQF
 4GUWNV
¾ 3KDVHHUURUFRPSHQVDWLRQDOJRULWKPVLPXODWLRQ

Transmitted pulse width : 1.5us 
Transmitted bandwidth  : 32MHz 
Sample rate                    : 150MHz 
Transmitted pulse width : 1.0us 
Transmitted bandwidth  : 16MHz 
Sample rate                    : 150MHz 
&RPSDULVRQRI&KLUSZDYHIRUP! &RPSDULVRQRI6SHFWUXP!
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